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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group I (claims 1-17), in the reply filed on 
December 29, 2005 is acknowledged. 

Upon further review, the Examiner has discovered the previous election of species 
requirement was improper since the species are disclosed as usable together. Therefore, those 
claims previously withdrawn as being drawn to a non-elected species will now be examiner. 
However, the claims drawn to Group II (claim 18-30) remain withdrawn from further 
consideration pursuant to 37 CFR 1. 142(b) as being drawn to a nonelected invention, there being 
no allowable generic or linking claim. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by Ono et al. (US 
Pat. 6,436,783, hereinafter Ono). 

Regarding claims 1, 3, 4, and 5, Figures 1-4 and 7-9 of Ono disclose a semiconductor 
device comprising: a first conductivity type semiconductor region (silicon substrate 1) (col. 11, 
lines 63-65) having a main surface (upper surface); an element isolation region 2 isolating an 
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active region; a second conductivity type source/drain region (16/22) formed on said main 
surface to hold a channel region therebetween at a prescribed interval; a gate electrode 20 formed 
on said channel region through a gate insulator film 7; and side wall insulator films 18 (silicon 
oxide) (col. 21, lines 53-55) formed on the side surfaces of said gate electrode. Ono discloses 
fluorine has been introduced into the channel region (col. 13, lines 10-12). The channel region 
extends over a junction interface between the source/drain regions (16/22) and the substrate 1 . 
Therefore, Figures 1 -4 of Ono disclose fluorine has been introduced a region extending over 
from the element isolation region over a junction interface between said first conductivity type 
region and said second conductivity type source/drain regions. It is considered that "a region" is 
a region extending from the isolation region including the source/drain region and the channel. 
Since the fluorine is at least in the channel, the fluorine is in the claimed region. Note that the 
claim does not require fluorine to be in every part of the region. 

Regarding claims 2 and 8, Ono also discloses fluorine is introduced into the interface 
between the gate insulator film and the central region of said channel region (col. 21, lines 38- 
41) as well as said gate insulator film 7. Note that Ono discloses the amount of fluorine 
introduced into the gate insulator is reduced and that "almost" no fluorine is in the gate insulator 
film (col. 8, lines 16-18 and 48-50). Therefore, there is at least some fluorine in the gate 
insulator film. 

Regarding claim 7, Ono also discloses the sidewalls can be formed prior to the fluorine 
implantation (col. 16, lines 49-51). Therefore, it would be inherent that at least some fluorine is 
introduced into the side wall insulator films during the implantation step. 
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Regarding claim 9, Figures 7-9 of Ono disclose a semiconductor device comprising: a 

first conductivity type semiconductor region (silicon substrate 1) (col. 11, lines 63-65) having a 

main surface (upper surface); a second conductivity type source/drain region (16/22) formed on 

said main surface to hold a channel region therebetween at a prescribed interval; a gate electrode 

20 formed on said channel region through a gate insulator film 7; and side wall insulator films 18 

(silicon oxide) (col. 21, lines 53-55) formed on the side surfaces of said gate electrode. Ono 
> 

discloses performing a fluorine implantation after forming the side wall insulators 18 (col. 16, 
line 49-51). Therefore, it is inherent that at least some fluorine is introduced into the side wall 
insulator films during the implantation step. Fluorine inherently reduces the dielectric constant. 

Regarding claim 12, Figures 7-9 of Ono disclose fluorine is introduced also into regions 
extending over the junction interfaces between said first conductivity type semiconductor region 
and said second conductivity type source/drain regions. Ono discloses fluorine has been 
introduced into the channel region (col. 13, lines 10-12). The channel region extends over a 
junction interface between the source/drain regions (16/22) and the substrate 1. 

Regarding claims 13-15, Figures 7-9 of Ono disclose a semiconductor device comprising: 
a first conductivity type semiconductor region (silicon substrate 1) (col. 11, lines 63-65) having a 
main surface (upper surface), a second conductivity type source/drain region (16/22) formed on 
said main surface to hold a channel region therebetween at a prescribed interval; a gate electrode 
20 formed on said channel region through a gate insulator film 7, wherein a halogenic element 
(fluorine) is introduced into the interface between the gate insulator film and the central region of 
said channel region (col. 21, lines 38-41) as well as said gate insulator film 7. Note that Ono 
discloses the amount of fluorine introduced into the gate insulator is reduced and that "almost" 
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no fluorine is in the gate insulator film (col. 8, lines 16-18 and 48-50). Therefore, there is at 
least some fluorine in the gate insulator film. 

Regarding claim 16, Ono discloses performing a fluorine implantation after forming the 
side wall insulators 18 (col. 16, line 49-51). Therefore, it is inherent that at least some fluorine is 
introduced into the side wall insulator films during the implantation step. 

Regarding claim 17, Figures 7-9 of Ono disclose fluorine is introduced also into regions 
extending over the junction interfaces between said first conductivity type semiconductor region 
and said second conductivity type source/drain regions. Ono discloses fluorine has been 
introduced into the channel region (col. 13, lines 10-12). The channel region extends over a 
junction interface between the source/drain regions (16/22) and the substrate 1. 

Regarding claims 31-33, Figures 7-9 of Ono disclose a semiconductor device comprising: 
a first conductivity type semiconductor region (silicon substrate 1) (col. 1 1, lines 63-65) having a 
main surface (upper surface); a second conductivity type source/drain region (16/22) formed on 
said main surface to hold a channel region therebetween at a prescribed interval; a gate electrode 
20 formed on said channel region through a gate insulator film 7; and side wall insulator films 18 
(silicon oxide) (col. 21, lines 53-55) formed on the side surfaces of said gate electrode. Ono 
discloses performing a fluorine implantation after forming the side wall insulators 18 (col. 16, 
line 49-51). Therefore, it is inherent that at least some fluorine is introduced into the side wall 
insulator films during the implantation step. Ono also discloses fluorine is introduced also into 
regions extending over the junction interfaces between said first conductivity type semiconductor 
region and said second conductivity type source/drain regions. Ono discloses fluorine has been 
introduced into the channel region (col. 13, lines 10-12). The channel region extends over a 
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junction interface between the source/drain regions (16/22) and the substrate 1. Ono also 
discloses fluorine is introduced into the interface between the gate insulator film and the central 
region of said channel region (col. 21, lines 38-41) as well as said gate insulator film 7. Note that 
Ono discloses the amount of fluorine introduced into the gate insulator is reduced and that 
"almost" no fluorine is in the gate insulator film (col. 8, lines 16-18 and 48-50). Therefore, 
there is at least some fluorine in the gate insulator film. Further regarding claim 32, Figure 4 of 
Ono discloses a wire 29 is connected to the surface of said second conductivity type impurity 
regions corresponding to said region introduced with said element through a contact hole. 

Regarding claim 34, it is considered that "a region" is a region extending from the 
isolation region including the source/drain region and the channel. Since the fluorine is at least 
in the channel, the fluorine is in the claimed region. Note that the claim does not require fluorine 
to be in every part of the region. 



Claims 5 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by Mandelman et 
al. (US PGPub 2003/0020125, hereinafter Mandelman). 

Regarding claim 5, Figure 10 of Mandelman discloses a semiconductor device 
comprising: a first conductivity type semiconductor region (substrate 10) having a main surface; 
an element isolation region 20 isolating an active region; and a second conductivity type 
impurity region (90/95/130) formed on said main surface of said semiconductor region, wherein 
an element of carbon has been introduced into a region (97/99) extending from the isolation 
region over a junction interface between said first conductivity type semiconductor region and 
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said second conductivity type impurity region (paragraph [0050]). It is considered that "a region" 
is a region extending from the isolation region including the source/drain region and the area 
beneath the gate. Since the carbon is in the area beneath the gate, carbon has been introduced 
into the claimed region. Note that the claim does not require carbon to be in every part of the 
region. 

Regarding claim 6, Figure 10 of Mandelman discloses said impurity region (90/95/130) 
includes a low-concentration impurity region (90/95) (LDD regions) (paragraph [0050]) and a 
high concentration impurity region 130 (source/drain region), and said element of carbon is 
introduced into at least a region (97/99) extending over the junction interface between said first 
conductivity type semiconductor region and said high-concentration impurity region. Note that 
Figure 10 shows regions 97 and 99 extend over a part of the junction interface between the 
source/drain regions 130 and the substrate. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 32-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mandelman 
in view of Ono. 

Regarding claims 32 and 35, Figure 10 of Mandelman discloses a semiconductor device 
comprising: a first conductivity type semiconductor region (substrate 10) having a main surface; 
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an element isolation region 20 isolating an active region; and a second conductivity type 
impurity region (90/95/130) formed on said main surface of said semiconductor region, wherein 
an element of carbon has been introduced into a region (97/99) extending from the isolation 
region over a junction interface between said first conductivity type semiconductor region and 
said second conductivity type impurity region (paragraph [0050]). Figure 10 of Mandelman 
further discloses said impurity region (90/95/130) includes a low-concentration impurity region 
(90/95) (LDD regions) (paragraph [0050]) and a high concentration impurity region 130 
(source/drain region). The difference between Mandelman and the claimed invention is a wire 
connected to the surface of said second conductivity type impurity regions corresponding to said 
region introduced with said element through a contact hole. Figure 4 of Ono discloses a wire 29 
is connected to the surface of said second conductivity type impurity regions (source/drain 
regions) 22 through a contact hole. In view of such teaching, it would have been obvious to the 
ordinary artisan at the time the invention was made to modify the invention of Mandelman by 
including a wire connected to the source/drain regions 130 through a contact hole for the puipose 
of making electrical connection to said regions. 

Regarding claim 33, Figure 10 of Mandelman discloses side wall insulator films 140 on 
the side surfaces of said gate electrode 80. 

Regarding claim 34, it is considered that "a region" is a region extending from the 
isolation region including the source/drain region and the area beneath the gate. Since the carbon 
is in the area beneath the gate, carbon has been introduced into the claimed region. Note that the 
claim does not require carbon to be in every part of the region. 
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Response to Arguments 
Applicant's arguments filed May 23, 2006 have been fully considered but they are not 
persuasive. 

Applicant argues that Ono does not disclose a region containing fluorine or carbon 
extending from an element isolation region as claimed. As explained in the above rejection, "a 
region" can be considered an arbitrary region extending from the isolation region. It has been 
considered that "a region" is a region extending from the isolation region including the 
source/drain region and the channel. Since the fluorine is at least in the channel, the fluorine is 
in the claimed region. Note that the claim does not require fluorine to be in every part of the 
region. Note that Applicant makes similar arguments regarding Mandelman. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (571) 272-1731. 

The examiner can normally be reached from 8:30 AM - 5:30 PM. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Kenneth Parker can be 
reached on (571) 272-2298. The fax phone numbers for the organization where this application 
or proceeding is assigned are (571) 273-8300 for regular communications and (571) 273-8300 
for After Final communications. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should any questions arise regarding access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




August 5, 2006 



